Hysteretic behavior of nitrate reductase. Evidence of an allosteric binding site for reduced pyridine nucleotides.
In the absence of NADH, at 25 degrees C, partially purified NADH:nitrate reductase undergoes an approximately 50% reduction of its initial activity during 2 h. With the increase of inactivation, the NADH and nitrite concentration time curves become typical "sigmoidal," i.e. the reaction velocity of the nitrate reductase catalyzed reaction goes through a maximum before equilibrium is reached. About 80% of the original activity of nitrate reductase is restored when the enzyme is incubated for 2 min with 200 microM NADH or NADPH. Also other NADH substrate analogues have similar effects in restoring the lost activity. After incubation with the reduced pyridine nucleotides, the sigmoidal appearance of the NADH concentration time curve disappears almost completely. Despite the fact that NADPH increases the activity of the enzyme, NADPH does not show any competition with the NADH-binding site of nitrate reductase and does not produce nitrite in the absence of NADH. It is therefore concluded that there must be an additional allosteric site which binds either NADH or NADPH, or other pyridine nucleotides with the effect of increasing the activity of the enzyme. A kinetic model is presented which simulates the observed experimental findings.